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nottini?  the  Dia^aa  of  the  Direetirity  of 
Intennaa  with  the  lid  of  lirplanea 
and  Belieoptera  ■ 


The  ^ottlBC  of  diagruia  of  the  directivity  of  etatloBiiry  anteaaae  with 
raafea  of  ehlrt  iutc  ultraetort  wawee,  aa  waa  eho%a  ahove.  is  done  aeinly  froa 
hirpl&nee  mad  helicoptered  Thia  aairee  it  poeelhle  to  take  aeaeureaenta  la 
any  plane,  obtain  data  for  the  aakin^  of  cartographic  diacraaa  of  the  dirae* 
tivlty,  and  betldea  it  aakea  it  poaaible  to  record  autOBatlcally  the  dir»o> 
tlTit;  dlagraa,  which  ezeludes  indiwiduel  errore  of  obaervation  and  aaaurea 
eoaplete  objectivity  and  docuaentation  of  the  reeulta.  The  firat  actmtle 
recording  of  a  dlagraa  of  directivity  with  the  aid  of  an  airplane  waa  dona  in 
I93h  by  T.  T.  Tatarlnev  /~12_J, 

Tha  equlpaent  for  plotting  aiagraaa  of  directivity  from  airplanea  ahonld 
canaiat  of  a  tranealtting  device^  aa  auxiliary  antenna,  and  inetmsenta  .for 
tracking  a  flying  apnamtuo. 

There  are  two  variama  poaaible  in  the  arrangcaent  of  the  apparatua— di¬ 
rectly  on  the  aircraft  or  on  a  craft  in  tow. 

^  ilhe  plotting  of  a  directivity  diagrui  ia  beat  done  froa  a  helicopter,  ainca 

■i  . 

in  the  firat  place  froa  an  airplane  it  ia  difficult  to  correlate  the  notation  of 
the  ia^eoa  of  tha  inatmaaata  with  ita  poaition,  and  in  the  oocoad  place  the 
Bhaanreaanta  froa  aa  aircraft  have  to  be  dene  ever  great  diotancoa,  and  for  aa- 

e 

tennaa  with  raiaed  aain  lobe,  boaidea  at  great  altituda,  «dilch  reguirea  a 
eeaplleated  ayatea  of  radar  ebaarvatioa. 
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Tr&PMilttlBC  Sevlf. 


■»M  Ji  iii«l  i»»  • 

*■'  -■■'■  ■■t-'-  *• 

•  "•  •*••■.  '  'i-  *“»  •  • 

•••  •*  . 

«•  1  ^  .>  •  • 

•■  .-  r'-v  • 

^  *•  ♦  *  * 

•  ‘  -.A  . 


Tor  plotting  the  directivity^ of‘oatonMti>.of  netlve  tnnsBlttlnc  rodle  ob* 


tore  It  It  expedient  to  ut'e  the  inTeiitlw.edi.>Btenno  ee  •  tmaealttlac  «BteDBO, 


A*  *  . A-*** ■  \  i 


and  ae  a  generator,  an  operat.l^g'A|^aa«ljt^i^ln’,  the  role  of  carrier. 

*  '  “  '.*'  ‘  .  *  .  '■ 

Tor  Inveatlgatlng ‘antenna[a;of4i^c^Ting^nullo 'centere  or'tranaBlttlBg 


radio  centere  under  ccnetructlcn  It  lOAneceeeary  to  have  etiecial  aeaaurlng 

•  >  ■■  «2>  ‘S;„-  • 

•  •  ■•  ■ /'  ••■  4. 

generator  a*  which  one  can  place ‘bothVon.thei;flyihgr'craft  and  the  craft  In 
tow.  In  the  first  caie  ae  .ai*  Bea'eurlngjgcneratbr  one.  can  use  the  GSS,  hut 
generally  the  GSS  use  current  off at^freouen'cy'^ of cna.  and  the  airborne  circuit 

•  •  •  .•.-.••fe  ■  )tl  ..  .  ■-•■■  .  • 

haa  a  higher  frequency.  Thenfore ;.onef)haaj^to  uae  a  frequency  converter  or 

storage  tetters  and  ch&zi|je  I>C.  into  » 

Generators  set  up  on  toyed|5raft^^^.p>^d  hav^^ , little  wei^t  and  te  co»* 

‘  *  •  '  i,  •*•'.  A ’*  •*"  * 

pact  and  heraetlcally  aealed. ‘t- It  ^ifa^conveiilent  to  cupply  then  with  ei.eetrlcl-’ 

•  •  s'.  '  • 

ty  fron  batteries.  The.  powerfof;'Xthe5gen^e'rhtors  la  not  great — from  a  frac¬ 


tion  of  a  watt  to 


A  '■■■’■  •  j  '  *•. 

*oa  watt;  ••"  They', ahjo^d^p^e" designed 

••  .  ■  .1.' 


designed  for* a  series  of  fixed 


freouenclea.  The  setting  uuf.for'^the'reiquireci  frequency  la  done  before  the 

r  ■  ■<,../  ■:■  :-•.  on  t  ov^d  ■  there  should^ 

flight.  In  special  generatp'rs'i'i&irhprae  sm^  '•  ’  craft/ 

.  •.V.siS;;'-  ...  • 

be  quarts  stabilization  •of  the-frsqueTO^./v  •  * 

.  *  ’  .  ’ 

It  le  exnedient  to  use  ’the^liiTestigated-  antenna  as  a  receiving  one. 

•.  •  ••  •  * 

Heceiving  Device  '  •  ■  •  * 

*  *  *  »  *  •  ’i'C,  • 

Fbr  plotting  the  dlagraa  of^air^ectiylty  of  antennas  of  active  trane- 

"•  •  t-i  f  u:,  ••  ■ 

•  •  ^  ^  *0^  •‘5C  *  ® 

Elttii^  radio  centers  ae  a  rerel'Tirg..faT)-^nratus  one  can  use  commercial  re- 

"  *  S'-'' •'■ 

celvers,  devicee  for  measuring  .the;/intensi.ty  of  the  field,  disturbance 

•  •  ,  .  V,.**;  • 

metere,  etc.  Automatic' volume^control;* should  be  connected  In  and  the  r^ 

■  .  ^  •  • 

•  *»•»  ••  ♦  "*• 

celvers  calibrated.  ^  ’• 


'''vA*-  -3 


"lie  arrangen'ent  of  the.  recci'trer the  flying  craft  requires  that  one 

:’•  ’4'' 

aaaure  Its  atablilty  against*  disturbance  and  that  It  be  well  buffered. 

-  vV  ••  •  ’ 

*■-  v.'V  . 

•  •• 
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Mid  thla  alto  to  th«  racerdlnC  dc^ieta. 

The  problm  of  eemrlof  liability  a^ioet  dieturbaae#  la  aade  eaeier 
thrctt^  the  use  of  the  eperatiof  tranevliter  of  the  radio  ceeter*  which  as  a 
rale  hao  great  power  and  can  create  coneidorable  fielde  at  the  jAace  of  tbo 
reception.  One  can  Isprove  the  atability  against  disturbance  by  shielding 
off  the  receiver  well  blocking  it  on  the  power  supply  circuits. 

Xn  using  the  investigated  antenna  as  a  receiving  one  it  is  nost  expedi¬ 
ent  to  use  coBimereibl  receivers  which  have  high  sensitivity,  since  on  a  fl^ 
ing  craft  it  is  necessary,  as  was  pointed  out  above,  to  install  low-po>«r 
generators. 

Auxiliary  Antennas 

0#airplan<‘n  andhelicopters  which  are  devoted  specially  to  atenna  neasure- 
cents  the  auxiliary  antennas  can  be  installed  in  the  best  tety. 

At  the  present  tine  in  using  ordinary  cruising  flying  craft  one  nay  pro¬ 
pose  the  following  vsratlens  tn  the  arrsngenent  of  the  auxiliary  antennas. 


craft:  s)  nbovs  its  fUseiags;  b)  between  the  wing  and  the  tail  part. 

’  e 

In  the  cate  of  horisontal  polarisation  of  the  field  of  radiation,  as 
anxlliajp  antennas  one  uses  sysactrical  vibrators.  In  fig.  9.10  thers  art 
ahem  two  variations  of  tho  arraogsnsnt  of  a  snort-wavo  vibrator  nado  of 
Ihia  ceppor  wirt  or  antonna  strandod  wlro— abovo  the  fUsaiage  of  tho  airplane 
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hoe  h9tw—n  the  wing  mui  the  tall  part.  The  arranfcaeat  of  as  eaalocoua  as* 
teana  on  a  helicopter  la  ahewn  In  fig.  9.ii.  Along  with  the  wire  antennae 
one  uaea  alao  antennaa  of  copper  tubea  faetecad  to  a  wooden  rad  (Fig.  9.11!)> 

Tig.  9.11.  ArrantreaieBt 
ot  wire  aTBBietrlcaJ.  tori 
zonthl  Tlbr.it  or  on  a 
helicopter 


71g.  9.12.  4mngenent  of  antennaa  of  Copper 
tube  on  an  airplane  abore  the  fuaelage. 


Fig.  9.13.  Arrangement  of  ^mtennaa  of  copper 
tubes:  a)  under ‘airplane;  b)  under  helicopter. 


antenna  Intended  for  rertical 

e 

polarization. 

For  arranging  the  antenna 
uncer  the  fuselage  of  a  fljrlng 
craft  (9.13)  it  la  neceEsary 
to  cet.up  auxlll..r7  construc¬ 


tion:  pylons,  mechanlama  for 

removing  th^  antenna,  etc.  In  practice  this  queetlon  la  aolved  in  the  follow- 

e 

Ing  fashion.  The  vibrator  is  mounted  on  te'enhone  supports  fastened  to  a 

wooaen  beam.  The  beam  le  fastened  ordinarily  with  rubber  packing  aaterlals 

reaching  erouna  the  fuselage  of  the  craft  (Fig.  9.1h).  The  vibrators 
preferably  are  arranged  In  such  a  way  teat  tneir  axis  coincides  with  the 
direction  of  motion  of  the  flying  craft. 

Along  with  the  antenna  of  vertlc.^!  polmrlsatlon  (Fig.  9.12),  one  also 
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OcxcOanut 


thini 


««*«  a  ficxlU*  rtlek  (Billico***  aatMaa). 

K9.-nA.:j^m  »*«•  91^*.  Jk»t«la«  Of  tbo 

C:.Jrf£4  y\ 

•Taaotricol  ▼ibntor  to  t  ho 
tail  part  of  *  holleoptor 

loy:  (1)  fooder;  {X)  laotonlng; 
(3)  hoio;  (4)  iBsalotoro;  (5) 
ontonna. 

The  arrangcaoat  of  tbo  autonna  in  the  eaoo  of  locatins  the  aoaourinc  a^ 
paratuB  on  the  towad  craft  is  ohown  in  Il£.  9«15>  la  thio  eeeo  the  antenna 
find*  itoelf  at  a  conclderahle  distance  froa  the  flying  craft,  and  Ito  dla^ 

*  graa  of  diroctiTlty  is  not  distorted  by  It.  ae  In  the  c<;s«  of  the  aethodo  of 

a 

plaeinc  deeerihed  ahore.  in  the  ease  of  towed  craft  one  end  is  faei^nod  to 

*  rope  to^ 

a  conical  paraehnte  of  nylon  and  the  other  by  a  eapronef*  the  flyins 

craft. 

. 

.  •  .  • 
The  disieneions  of  the  Tibrator  are  selected  in  accordance  with  the  length 

of  the  ware  on  which  the  testing  is  done  -froa  the  .conputation  2  1^^.  lAerc  ' 

1  is  the  len^h  of  the'-.an  of  the  elbrater.  If  2  1^<  -i-  then  for  the  ia> 

crease  in  the  operating  height  of  the  Tibntor  onto  its  ends  thsre  are 

lAaeod  hollow  aetallie  spheres. 

;  la  the  case  of  a  towed  antenna  of  Tcrtical  polarisation  (TigJ  9.15) 

e 

there  should  be  saspended  on  the  lower  end  a  wei^t  for  giring  it  a  Tertical 
pOoitiOB.  • 


I^MSOW^ 


Tig.  9.15«  Arraageaent  of  antenna  towed  by  helicopter 
Kbys  (1)  caprone  cord;  (2)  caprone  cord;  (3)  parachute; 
t4)  trancaitter;  (5)  antenna;  (6)  antenna,  traasaitter. 
antennay  lead. 
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«  *  * 

ii  1st  ?r»clcin£  the  flTlag  Craft 


Th»  tjrstaB  of'tracklB^  the  fljiag  craft  aiu!  the  correlatloa  of  the  ladl* 
*  •  •  •  •  .•  •  .  ■  •  . 

cmtloaa  of  the  iaotruaeato.  which  record  the  latenoity  of  the  field  with  thh 
‘coordlaatco  of  'the^  fl/iag  craft  present  a  coaplicated  problea  which  has  aot 


•  •  •  •  *  ^  *  *  •  e 

•  •  rccelTM  a  flB^^aolutlcn.  **  Lat  us  consldar  sod#  of  thee  udiich  are  hal^ 

.  ••  -  •used  .la"  practice.  ‘  ^ 

*  *  *  *  •  Aerwf^**  *  *  •*  •  •  • 

*  .■\*As''iBstruneBti*  which  aote.'the'** coordinate  of  the  flyias  ert-ft  oae  aaes  a 

.  ?  •••■.••*  »  - •  ■■  •  •  •  . 

.  ■  •  .  i 

.*•  _ 1  AM.- _ a'* _ '*  y- _ a  V  ‘1  'J> _ _  a.  _  e _ *ae _ a  —  _ A  - ■*  _  — 


*.  •  .'7* 

* » ’  *r  ’  u  .* 

•  .  .  •  ^  •'♦a 


and  serriaf  for  deters 
.  sad  aa  altiadter  of 


:'.!V.;''3the  flying 'antaratus/f or the  altltdde  of  tbe'flieht.  It  it  coa> 

•*  ‘  ’  *  t  •>  f  '.'<*»«.  -  ***.  ,<>*.  *4^.  ^  *0  “  .  ’ 

9  a,'*'*  .  **  ^  *  **."'• .  •  '  •*  •'**  .  «•  • 

' '  fTcnieBt  to  use  .these '^iBt'ix^eBts'when  .the*  antenna,  being  iareetigated  Is  a 

*  ■  '  •  1  «**••«'•  '  h  '■JL  ^4? 

.  t. a*  •  W  ^  V 1' \ t.  1  * /.la  .h  e.-  ^a.  avl 


.a**  w«e«  ^  — e  ^  .  A  Vi^  a[^a<a.a4  ae^ea 


airplane  or  helicopter 


iptenedlate  point  of  the  an> 


■.'" ^tenna  .and  at  .a  constant  .heint  controlled' by  .the  al.tiaeter.  Besides,  it 
''  l  >  '.:shoui'd  reBa'in'ail'ItW^t'^lae  in  field  of  yi'sion'of  the.  theodolite. 

■  'In'Bakinc  'BeRsareBSQta  fron  en  airnlane .flying  at  great  speed,  ana  with 

.  I-:- .  j* •*..  •*.'  ^  '  ,  ,**  ^  *  • 

*"■-  '  sbaro  directirity  of  the.  inrestigated  antenna*  the  obeerwations  should  be  aadt 

••  •■■■•■  ■•••  V;-;-'-- ,/■••••  •  •  •  . 

.  •  T.  •-  •  ■<. '.V'-.- .  ^  ■  :■(::■■'>  ■  ■’ 

^.'■;.hy  'thr'ee  o^^tors-.  ■  One  follov/s  the  airplane  through  the  tdeecopc  of  thp 


’obeerwations  should  be  aade 


''  '■  thdodbi^te.boidi^  it  constantly  on  the  cross  hairs  of  the  or  the  objectiwa. 

*  *  .  •  •  *  '  f'^i\  •^,a  — I*.  „  * 

’  ■-  ‘the  second: ohsel^'s  the  angular  scales  of  the  theodolite,  and  the  third  is 

•  5  ,  •  •  .’••'id  ,  '•  #^^'*** 

**  ••r  *  *  1'  »'*'£  *  •  *  *  *  • 

behind  ^he^ins'trafent  which  shows  the  intensity  at  the  altitude  of  the  r»> 

,  7’  '.«• 

celTcr  or  b^nd  the  airplane.  On  a  signal  froo  the  operator  recording  the 

*  .  angle  the  third  records  the  intensity  on  tie  instrvaent  or  aakes  aarlra  on  the 

•  •  .  •* 

type  of  the  self-rccorAer. 


hairs  of  the  or  the  objectiwa. 
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Vlth  a  eeafaratlTtly  tread  let*  of  the  direetlTitjr  pattan  af  tba  aa- 
taaoa  aad  aet  var/  craat  ipaad  of  twa  ar  araa  eaa  aparater  caa  aaka 

tha  ebaarratlea.  Xa  tba  eaaa  of  halieepter  aaaauraaaata  tba  laeerdlbc  af 
tba  aa^a  aad  t  ha  lataaeit/  at  aaBaati  af  brlaf  bararlaf  of  tba  balleaptar.  ' 
tba  abaarratiOB  eaa  ba  dana  ^  eaa  anaratar* 

If  oaa  raplacaa  tba  tbaodellta  bp  an  autaaatie  radar  statlaa  wltb  sraat 
raaolTlag  capacity  uad  ayncbraniBaa  Ita  worklac  wltb  tba  werk  af  tba  aata* 
aatle  racardar,  than  tba  platting  af  tha  pattern  af  dlracflTlty  can  ba  dana 
auteaatieally. 

If  tha  antanna  balng  lawaatlgatad  worka  on  radiation  aad  tba  racelwlnc 
dpparatus  la  locatad  on  tha  flying  craft,  at  an  Inatruaant  for  tracking  oaa 
can  also  umm  th«  thtodolii#*  lat  tinct  th«  operator  vho  racorda  tha  intaa-* 

a 

city  at  the  output  of  the  racalwar  flnda  blnaaif  in  tbla  caaa  on  tba  flying 
craft,  tba  connactlon  batwaan  tba  ground  xnd  tha  flying  craft  abauld  ba 
wary  gaod.  The  aaaaureKenta  are  nada  In  tha  folloiidng  faabloa. 

a 

Ob  tba  routa  of  tha  fll^^t  one  notes  ground  orienting  point  tba  angular 
coordinates  of  wbleb  are  known  In  flying  orer  these  orienting  paints  tba 
operator  records  at  the  altitude  of  the  raceirer.  If  one  uses  an  autoaatle 
recorder  than  two  orienting  points  are  sufficient-^ the  InltifO.  one  at  wbleb 
tba  autoBhtlc  recorder  cuts  la,  and  the  final  one  at  which  It  cuta  out.  Tba 
apaad  of  the  fllgftt  of  the  airplane  d'^irlng  the  period  of  the  recording 
abould  ■aaawhlle  be  strictly  constant. 

In  researching  traanBltting  antenaas  It  la  also  possible  to  use  radar 
stations  which  track  the  flight  of  the  aircraft,  la  accordance  with  the  sig> 
anls  of  which  one  records  the  intensity  aad  cuts  la  or  cuts  out  the  autenat* 
le  recorder.  Instead  of  an  aaton:-tic  recorder  one  can  use  a  loop  oscillograph. 

Xa  order  for  the  aeaMreaents  wltb  the  aid  of  a  flying  craft  to  be  auo> 
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CMCful  th«/  aatt  earcfoll/  prtnarad,  kad  ia  this  praparatloa  tb«r*  ahauld 
b*  prvlialaarjr  chtcblac  aeataraMata. 

Tabl«  of  Contoato 

Tftmem  3 

1.  Paraaetero  of  antonna-focdor  doTl ceo 
BboIc  detarBlaatloao 

Claooiflc-atlon  of  the  pr^aBoters  of  antenaao  5 

Prlaarjr  experlaental  paranetora  of  antenaaa  6 

Peeder  line*,  their  paraaetero  and  charactorletlca  H 

Boctangular  dla^aa  of  reolatancea  12 
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